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Abstract of JP1 11 34677 

PROBLEM TO BE SOLVED: To provide an 
optical head device without generating an offset 
in a tracking error signal even when an objective 
lens is shifted and capable of detecting the 
position of a land/groove having the same width. 
SOLUTION: This device is provided with a light 
source 1, a diffraction grating 3a, an objective 
lens 5, a photodetector 8a and a signal 
processing circuit generating a tracking error 
signal based on the output of the photodetector 
8a. The diffraction grating 3a is set so that a light 
incident plane is divided into plural areas and the 
phase of light beams are different between 
adjacent areas. The grating is controlled so that 
+1th order diffracted light, zero order light and - 
1th order diffracted light are arranged on the 
same track on an optical recording medium. The 
diffraction grating 3a is constituted so that the 
phase of transmitted light is shifted by &pi 12 
between adjacent areas. The photodetector 8a is 
composed of plural light receiving parts receiving 
+1th order diffracted light and -1th order 
diffracted light transmitted through the diffraction 
grating for every divided area of diffraction 
grating. The signal processing circuit is 
constituted so as to generate a signal capable of 
discriminating that a converging spot on the 
optical recording medium is arranged on either a 
land or a groove, based on the outputs of a 
plurality of light receiving elements. 
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a±©3fcX#? h©iSS^in-r, #X;F* I- 1 3 a Bis] 
Jt*S^3 a*>6©0:*O£(tffli!§U >2** 
>~> -rJl^lSjfc <fcO*5^T Jl/#ft© 2 ^©I8-C4oiC 
MI3*ifc«t» 1 4 a~ 1 4 dtS*T4. TfcXtf* 
h 1 3bKI3WtS^3 a *>*>©+ lyaSJfrJfcCcfflSU 

s^^yiy^t Ji^ft ©aii-e 2 -^tc^io $ 

nfcS^gp He, 1 4 f TS*tS. 7EX h 1 3 
c«IeIJf^3 a*>6©- l^lelJf^tcffiSL/. j£M& 
ffl£ £ > ^ * > Zs +■ ^*fSj©iS^-C 2 -occ^J-SdS ftfc§ 
?lcgP14g. 14hf§m. f^i-ei©!^ 
H 2a-12 c<D?i\lX?i/isx.^is + ;U^(d]"C* 
S^b>X7©^ffl(cJ:0. ^tUIS8a±©^ 
x#>;|-i3aM3 c©^^TU<:£fa 

[0 03 0] St£SB1 4a^l4 h©ttt;Tj£V 14a- 

v 1 4 h t-r^i. 7 *-*jxmmmmm£Mmmu: 

£K>. (V 1 4 a + V 1 4 d) - (V 1 4 b +V 1 4 
c ) <DffiMfrP>& htlZ. h7-; *^iift-^«^«&©X 
*i^X;l/£tC J:«3 . ( (V14a + V14b) - (V 
14c + V14d) } - K { (V 1 4 e + V 1 4 g) - 

<vi4f+vi4h) i (Kteizm (omMfrzmh 

t\Z„ K/^-X©eS^tbff^« (V 1 4 e + 
V 1 4h) - (V 1 4 f +V 1 4 g) (DWknfrh'&hti 
-2>o £/c. B£<I^tB V 14a + V14b + V14c + 

v i 4d©;f£j£a><E/f# ens. -ec-c. -g-©j: -5 
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[0 03 1 ] Xf 6±©Jft:7£X# ;> H2aih7 
1 1 ©fig-TtliCff 5fv X^6^6©0^7fe. ± 
l#0Jbfc©ffitB©3EftttB2 1 
[0 03 2 ] 05&C. fai-eiOMX^y h 1 2 

bih5^i i ©fig-rn^ 5 t-* •< X ^ 6 #><=>© 0 
± i ^cia*r*©ta[ffl©SEft*^-j-. *7Ex*y h 

1 2 bB7cfc'-A 1 6 afCfc^J&Sft-S,, 3fcfc*-A 1 
6 aB. SWJ^*ffltJiC?FtL-CfitI^7C/2iinri,^ <1 
10 [003 3] i5 (a) © (1) TB, *t'-A16a 
is^-^naiicMIIJhtl^. £©££. 0JK 
36©&flM©tfttB4 - 7C/4. £iM<Dm8*7i:/4 t?Z> 
t, ± 1 *@#r;fc©£{M©{£tBB- 3 tt/4 . »J©{4 
mZ-Tt/ALUi,. H5 (a) © (2) T?B. 3fetf- 
A 1 6 aft5y.il/-X 1 7 at5> K 1 7btD«»±(cl 

wsnti>*. c©<ts (i) teatu +i^:i5]«T7t© 

fiffi«7c/2iin. - l*B*f*©ttffiBJt/2jttf. 
fitor. 0^©ffi«©fi[ffl%- jr/4. £ffl©tdtfB& 
Jt/4itSt 1 + 1 ^HUff^©2EffliJ©ffitB«3 tcX 

20 4, :£M©fifBB- 3 7t/4. - 1 &[ElJr3fc©aEflB©<a 
tBB-Tt/4, ;6WJ©<affl»jr/4£tt&. 135 (a) 
© ( 3) TB. itb-A 1 6 a^7> F 1 7 b±(CM*t 
Sntl,^, CCDiS <2) (C^U. +l^IUSf7fe©fi[ 
ffl«7c/2ii47, - l&@*f#©ffifflttjr/2i!*f. fi£ 
oT, 0^7lc©*M©fi1 : B?:-7c/4, *IfJ©ffita*w 
AitSi, ±1 &@W#©£ffl©<ft«ltt ttX 4 . a 
«©fiSt*H»3 7c/4 t&S. 05 (a) © (4) "Ctt. 
7lcf-A 16a*S7>Fl7 bt^-7-1 7 a©^ 
±KMJtiri^„ c©££ (3) tc^u, +1^0 

30 *T#©fiMBtt?c/2*h. - l^CEWf *©&«»* tc/ 2 
ittf„ Sfo-C, 0^*©&flW©fi[ffl*-»/4. *fflj© 
ffiffl* k/4 if -5 £ . +1 y?@Sr*©SflB©fiffl« - 
7t/4, ^W©titBtt»/4. - 1 ^lEl*T7fe©MHl]©fi 
*B«3tc/4, «ffliJ©(JfB«- 3 7T/4£^^ <> 
[0 0 3 4 ] 15 (b) KinT. 0yc36i+ 1 ^iUf* 
<t©a%S«Hl|!( 15a. StfOywfci - 1 ^IhI^©* 
^c-SMlSl 5 btcteW£3£g«fe(T©J:5(<:&&,, 135 

( a ) © ( i ) -e«. o^*t + i x.w$T%<Dmm\t 

0 r^*{cj: 0 ,XJtt - 1 ^|5]5T3t©(atB 
40 ^«7cr-T#ic:«fc0fl*!)-^^/c*. $IMS1 5 atctelf-S 

?S)S«ii5< . I9«l 5 b(CfcW.53&g«fgl> 0 H 5 
(a) © (2) -CB. 0^K%t± 1 ^@*T*©t4ffl«B 
it(C7C/2T*^,/c«?). Mlaa, ««1 5bKiitf 
6^JffiB^L.C^ 15 (a) © (3) T'B. 0^<k + 

1 ^P*T7c©fir+BMB Tt r-T^«c «t 0 -Xjt 
t - 1 i>cS»T#©GMHgtt 0 TT$(c J: 0 -5 

«lg 1 5 a tC**WS3tfl!«fi< . 1 5 b 
S»[*Blftl». 05 (a) © (4) r-B. 0^*£± 1 
^@»f7c©(4tBllBft(C7c/2-e*^/c&. P.^l 5 

so a. mmi 5 bic*svz&mmLi> a 
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^ X ^ 6 ±©»t£x* !ihih7-;^l 1 ©{ia-T^lT 
*9> ;£EPa~d#0 5© ( 1 ) ~ (4) OtfclKftl 

[0 0 3 6] fj£*©#^? FSS&HflKC. (V 1 4 a 
+ V14b) - (V 1 4 c + V 1 4 d ) ©$Jfc«06 

(a) ©^«©J:5K:&S. 05(b) <DWMl 5 at* 
3fc1£ffi3S8 a©«#g|3 14f. i«15b W^ttj|i8 
a©^McSPl 4 eCt-£tt-eft*fl£-f So C©££. VI 10 
4 e - V 1 4 f <D-mmm 6(b) © H*§5© +. 5 «C& 

|5lfil©*^{Cj: 0 . V 1 4 g -V 1 4 h©i&)fc«0 
6 (c) ©|^©J;^{cf«cS. (b) . (c)«fc»J. 

(V 1 4 e+V 1 4 g) - (V 1 4 f +V 1 4h) ©i& 
?f^i06 (d) ©fS«©J:5K:&S. (a) . (d) J; 
9. t-5^IMft*?» ( (V14a + V14b) 
- (V14c+V14d) } - K { (V 1 4 e + V 1 4 
g) - (V 1 4 f + V 1 4 h) } <DmmtW6 (e) © 

^©•fc^cc&S. 

[0 03 7]— 2f. (b) . (c) <DWiBtemUX'$>Z 20 
fcft, 7> F/^-^©{5^tB<f-^r*-S (V 1 4 
e+V 1 4h) - (V 1 4 f + V 1 4 g) (DjgfBi6 

(h) ©Htt©«fc5ec&S. 06 (h) ©{g#»H6 

< e ) © f =7 -j ?m&mmcttL~cmu& K/2-nn-c 

*t-A16a*s^l'-yi7a±. 5>F17 

b±{cM*f^nri»s*i^fc^-ti-ena. iEi^s/c 

?>F/^l'-^ , ©tt««iHi36*pI*6-C*&. 
[0 03 8] ?t^b>X5^^^TJU^K:~>7 F"T£ 
<fc, 3fc&ttJ2S8 a±©7l6X^ F 1 3 a~~ 1 3 c $>*rV> 
T^mictyy hfSo Jt^X'j H3a-13 c*>*0 30 
l-CALfaZlCU? t-Ufc£-?Z>£. «#a$l 4a. 14 
b©ffi^«tfx.> S:5fc«l 4c, 14 (KDtiAtltem&tc 
(V 1 4 a+V 1 4 b ) - (V 1 4 c + V 1 4 d) 
<Dmmm 6(a) ©j£i«©J: *> S. St^SH 1 4 e 
©m^Jif*. ^SBl 4 f©tttfJtt«*/c». V 1 4 
e - V 1 4 f (Dmtttm 6(b) ©.^©J; -5 tcfc*. 
mmiC. V 1 4 g - V 1 4 h©&)g«ll6 ( c ) ©jjSJg 
©«fc^iC&-5„ (b) . (c) J;! (V14e+Vl 
4g) - ( V 1 4 f + V 1 4 h ) ©jRJBBH 6(d)© 
j±?j£©J: 5 CCft ( a ) . ( d ) <D*m U>X->7 I- 40 

m<Dm.ffi.f&5Hmffnx'$> s/c#>. f ^ ■» ?ts^{t ^-c 

{ (V14a + V14b) - (V14c+V14 
d) } -K{ (V 1 4 e+V 1 4 «) - (V14f + V 
14h) } ©i£ftJ«:0 6 (e) ©asKKDJ: 5tc&4. 

«ftU>XA«t/7 F LX i>t-z> y ^PMff^K: 

^•^•fey b&£.ct£\,>. —^7. (b) . (c) omm* 

hhtctb. ~>> K/^u-7"©{iS^tB{i^r^>-s (v 

14e + V14h) - (V14f+V14g) ©j£^« 
16 (f) ©^©J^Kft-S,, BP^. M^IU>X©^ 50 
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[ 0 0 3 9 ] iXtc. **9i©a2HJ6JgaS*ig7 7l»Mia 

1 i«cs-5c»r«iwr&. 

[0040] *Htt»ffiK?a>39»&^ * KSSK. 0 1 
©#Jj£{C*5tt SHlftte^ 3 a*@Jftt-?-3 bic, 

'So 

[0 04 1 ] 0 7 5i|5IJffS^3 b©¥H0-e£>S„ 0#t 
t§^3btt. ASt3fc9©#ttKMLT*Hfcfc^>yx> 
* JL-Tj fa© 2 o©ji:^(C «fc f) . HiUt 1 8 a 1 8 

c©3-oCC^S($*i-rt»-5. tBM \ 8 a*3ctO'Ml|)(l 8 
c©*S^©(4ffli^l 8 b©teT-©fttB5iSt.'>tt7c/ 

t. Mil8a te£VffiM 1 8 c frh<D+ 1 ;Xia*T#tt 

mm 1 8 b #>«=>©+ i i*B*f*tc» ^xmm-it/2 m 

Wl8a fc^O'MfeS 18:^©-1 ;fcia«r)fc« 
1 8 b*>6©- 1 ^E«r^K:ML/r{4tBj&i7c/2ii 

[ 0 0 4 2 ] 0 8 CCf-* -f X £ 6 ±©Ht!gX*' F ©I2g 
W.I*^jH9a, 19b. 19c«. ^4a, 

■emajT*&^3 b*»6©o**. + 1 ;hijt#. - 1 ^ 

@*t*K«^U. 0-Ol7^1 1 (•5>K*fctty 

ji/-^) ±{ciea$nr^s„ hi9b, 1 

9 c«. Hyfe^iPv h 1 9 aCCj:b-<r7^T;U^[S]©S 

[0 04 3 ] 09tC^m3l8 b©«*SRi3tetftttJS8 
b±0*X^'> F©BBg£^-r o 7fe^d< i' h 2 0 ai*0 

ftmzntc&XMz i a~2 i d-cs^-rs. > 

h 2 0 b«@Jff*S^3 b*^©+ liXUltfnftiCfiaL.. 
3l£IA*ji-S ^>i>^ + J^I^©ia^*J iO'Ofli? 
?f -CMKM LT^^C 2 r>(D\M.UX' 4 -OKl^SSS n/c 
$^3152 le-2 1 ht^1"^ 0 ^^=l< h 2 0 c « 
0Jff^3 b*6©- l#lHlJfr3fctCffl3U 
^ > i> x > i> + iS]<Dm.Mis jzlfCtit W-ftX'XMK. 
M0r*ffS;«c2-3©fi«l-C4-3K»fl3ti3tS*aP2 l 
i~2 1 IT^tS. fa?6lOlWvH 

9a-i 9 c©Miw>yx>->t^T4j*i. m 

^U>X7©fPfflKJ:f3. *tfta«8 b±©jfe^sK» h 

2 0 a~2 0 c©?iJ{i7i>T^rSli^.5J;^ic^^ 

[0 0 4 4 3 S3feSP2 l a~2 l l ©ffi^*V2 l a~ 
V2 1 litSt, 7 *-*X^Mff-^«^.iR^{C 
J:0. (V2 l a + V2 I d) - (V2 l b+V2 l 

c ) <Dm&frhntbt\z>o v ^ i. ^m^m^»M«)©7' 

^iy^^l/S^J; 1 ?. { (V2 1 a + V2 1 b) - (V 
21c + V21d) ) -K { (V21e + V21 f + V 
21 i+V21 j) - (V21g+V21h+V21k 
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+ V2 1 1 ) } (KBSR) (Dmn&h&*>tl2>. 7> 
Y/V)V>-*7<D®.m&\!t!>mmz (V21e+V21h+ 
V21j+V21k) - (V21 f+V21g+V21 
i + V2 1 1 ) ©SIJfc&»6»e>tt&. ff£«#B 
V21a + V21b+V21c+V21d ©?ftl?#>e>« 

6n&. -ec-c, *©j:5ttfli#«m**»ws (H^ 

US) o 

[0 04 5] X*6±©3i#*#? h 1 9 ai h5 

» * 1 1 ©fig-rnscfl^fw *>6©oyofc, ± 

1 &BJT#©tiffi©3tf fcBB 2 1 K^T it «5 T * ■&. 10 

[0046] @i occ. ? 4 * ? 6 ±omytx# ~j h 1 
9bih7^i i ©{Ag-rntcfl^ a x ^ 6 #><=>© 

0« ± 1 &H»ftfc©&ffl©gEffc*w-*-. 

h 1 9b»jEt-A 1 6 b{Cj;0ffM3ti-6„ 3fct*-A 

[00471010 (a ) © < 1 ) TB. ^:t*-A 1 6 
b*i^;U-^l 7a±tCM*f3*lT(,»S. CCDit, 0 
28fe©£#ffltoJ:C*£W»J©ftffi*7t/4 - l*3{ffl©fitB 
=£-7E/4i-rS<!:. ±1 yaa*T*©^flH4B «fc tftJi'f 20 
ffliJ©{atS«- tc/4 . ftflftDflUBtt- 3 7r/4 
H 1 0 (a) © (2 ) TB, 3Et*-A 1 6 

1 7 ai?>K 1 7 b©^f?±K:M*f3*iTl,>£„ C© 
t# (1) tC*tU + l^@*f*©«itBB3t/2im. 
- l^@Hf3t©ttWBK/2JHtJ. ffir>r. 0i*3fc©£ 

9m*s£o&9m<z>&*az it/ 4 . rtffli©ffiffl* - */ 

4it*i. + l*m*f3fe©^fffliJfcJ:c>'^Hli]©f4ffi 
B- 3 tt/4, rtfflij©fitl»3 tt/4 . - 1 &ia*ni6© 
^fgiJte J: t>'2J^ffliJ©f4f BB 7c / 4 . rt WJofiHBB - 
/4 Hi 0 (a) © (3) TB. fK-Al 6 30 

b#s^>F 1 7 b±tCfl»*3tirt>S. C©£# (2) 
CC*t U + 1 ^@JHte©ffiffi« i/zan, - 1 *@*f 
35£©fiitl«7t/2jttr„ iJot, 0^©^HB')*jJ:S>' 
;&*HW©<affi£?c/4 . ftffliJ©fitB* - 7t/4 iT5 
t . ± 1 &B9r^£9HM*iJ: £>Wffli|©<itBB 3 7T / 
4. rtlW©t4ffltt)c/4ias. HI 0 (a) © (4) 
TB, fttf-i* l6b*l7>Kl 7 bi^l-^ 1 7 a 
©gMU&JUttStlTC**. C©<t£ (3) icZiL. + 
1 &BJ9l£©tMiB tt/2 ilia. - 1 ^(HlJT7fe©{4fflB 

7c/2atj 0 tfco-c. oyc*©sww*j«fco f 5&JHM©fii 40 

ffi*7c/4. F*3fM©fiffl?:-7c/4i-r^i. + 1 ;*B 
Sf^©i?HIB*J<tO'^|iJ©{4t§B7c/4 . F*JfM©fitB 
B-tc/4. - l^I5]JT*©^fffliJ*sJ:f>*aWI©f4tB 
B- 3 jc/4, rtflW©ttffi»3 tc/4 
[0 048] HI 0 <b) tCijrT. Oyyfci+l&llSr 
?1c©fi4^?H|iJ©^2 2 a . rtflW©$f^2 2 b . JBlU 

o-x%t-\ -xm%Tii<Dmr£Z>nm<Dm.m2 2 c . ?n»j 

©SI«2 2 dlCfc#£3ii]KBfe(T©J: 5{Cfc*. H 1 0 
( a ) © ( 1 ) T-B. 0^i + 1 #B0T:£©tefBMB 
JfmBjrTH^tCfciJSSa&^l*. fliaot-TiKif) 50 
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> . 0 t - 1 ^IsIJf 7fe©(i tBMBl^flJB 0 T 
T8Nc «k «J SS&^t, * . ?H!B it T^fmtc *>tc 
S>. ffl$.2 2 atC*Jtf&S£jfifB<B< , {gift 2 2bKfcW 
SBlSBJS< . tt&2 2 c K*$W43SifiBM< . ffl&2 
2d(C*jW*3SRBfil». HI 0 (a) © (2) "C'B. 
0^*4 + l*H»f*©ffifflftB?HWBfttc^/2-C* 
0, rtffii]&«(C7t/2T&&fc&. Sl*H(2 2a, 4RU2 
2 b, «2c, M*S2 2 dtCfett&ttttK&U*. 
H 1 0 ( a ) © ( 3 ) T-B. 0 <fcft£ + 1 ^lsWr*©fi[ 
ffiSB^MBO -CTftCCfc iJ«t«>^C>. rtflBBiffi-CT* 
cc«fc Offlab^c*. 0 - l *@*r#©tMB£Bi*iM 
BttTT^JCJ: oa»-&l>. fl-fflrlBOT^lcJ: *)S£a6 
i55tc#). «*2 2aCC*j»S5SffiBi«<. «t«2 2 b 
lefctf *«U*ttffi< . ii*2 2c tC«sttStt|ftttffi< . 
«li2 2 dCCfcWSSSKBlSlJ. H10 (a) ©(4) 
TB. 0 aoti ± 1 ^[5]*f^©fiffiMB^ffliJBfttC jr/ 
2TA0. f*imi>&tC7i/2T$>&tclsb. f,12 2a. 
ii22b. S«2c, fi«2 2d CC4stt*&Ktt« 

[0049 3 aiHCh7v * 7 > F/^A 

- 7"©fig^tiJ<i-^{cMfc S#«©^*^-T. «f4B 

xi' e±.cy*&tatfv Fih7^i i ©taa-rti 

T^b K> . ^EPa-d^Hl 0© ( 1 ) ~ (4) ©tttHK 

[0050] fie*©3t-^» Kii«tra«tc t (V2u 

+ V21b)-(V21c+V21d) ©jg^BH 1 1 
(a) <Dmm<D£5lCtj:Z>. H 1 0©$IJ^2 2aBM 
b©S*g)52 1 h. ««2 2 bB*«tt«8b© 
S3tffl2 1 s, «I«2 2 cB5t*iaS8 b©^g|52 1 
f. ««2 2dB*«a«8b©3fe*»2 1 etc*tl-e 
n*fffc-rS„ C©i^f. (V2 1 e+V2 1 f ) - (V 
2 1 g + V 2 1 h ) (Dm^m 11(b) ©|^©J: 5 
CC&S. |ol«©^{C J: 0 . (V2H+V21 j) - 
( V 2 1 k + V 2 1 1 ) ©jg^BH 11(c) ©Hi^© 
J:5K&«. (b) . <c)J:«3. (V2 1e+V2 1 
f+V21 i+V21 j) - (V21g + V21h + V 
2 1 k+ V 2 1 1 ) (DVa&US 11(d) ©^©J; -5 

Kfta. (a), (d)<fco. zmmmm:ibz> 

{ (V21a + V21b) - (V21c + V21d) } 
-K { (V21e + V21 f + V2 1 i +V2 1 j ) - 

(V2 1 g+V2 1 h+V2 1 k+V2 1 1 ) } ©#?ff5 
BH11 ( e) ©^©J^K^-So (V2 1e 

+ V21h)-(V21f+V2 1g) ©jgffJBH 1 1 

< f ) ©s«ligt©J:5{cSr3,> mm<D^mtcJ:<0. (V2 
1 i+V21 1) - (V2 1 j+V2 lk) ©jgJf^BH 
1 1 (g)®ii0i5W4. (f). (g)<D%lB 
B^tBT*^fc*. i?> K/^;l/-^©{igMm<f^T 
S>^> (V2 le+V2 lh+V2 1 j+V2 1 k) - 

(V2 1 f +V2 1 g+V2 1 i + V2 1 1 ) ©i&f*B 
HI 1 <h) ©H«g©ct0tC%i, o HI 1 (h) ©M-si 
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umi i (e) (DY^-j-fmmmmc^v^m^Tc/ 

2fnt*)f|, jet*-A16b*^-7 , 17'al, ^ 
> K 1 7 b±(CM«Sn-Ct,>£t§^C^*i^*i:fiL JEt 

[0 0 5 1 ] »U>X5^7y7^[Sl(Ci'7 

#t£ttjg8 b±©:5fcXtf y h20 a-2 0 cfe^ 
TJV*[S]CC^7 Y~$&. F20 a~2 0 

9rll^ItiC->7 h bfcif-Sxb, «#gP2 1 a, 2 1 
bOm^Wtf^.. S3tg|52 1 c. 2 1 d<D\atnm^tc 
(V2 1 a+V2 1 b) - (V2 1 c+V2 1 d) 
©STASIS 1 1 (a) ©j£l£©J;MC&£ 0 S*SP2 1 
e©W^»ifx, «7fc§|52 1 h©m*««^,fcto, (V 
21e + V21 f) - (V2 1 g+V2 1 h) ©$?}£« 
Ull (b) (D£M<D£>)tet£Z>„ |SJ«Hc. (V2 1 i 

+v2ij)-(V2ik+v2ii) (Dmmtm 1 1 

(c) ©.^©J^K^S. (b). (c) cfcO. (V 
21e + V21 f + V2 1 i+V21 j) - (V2 1g 
+ V2 1 h+V2 1 k+V2 1 1 ) (Dm&Um 1 1 

(tDC^SOi^KJS:^. (a), (d)©*tf>|U> 

mS^V$>& { (V21a+V21b) - (V21c + 
V21d) } — K { (V21e+V21 f+V21 i + 
V21j) - (V2U + V21h + V21k + V21 

i ) ) (ommmi 1 <e) ©^©j^tc^s,, -rft 

y-t y h££D&l>,, §#§(52 1 e©tH*J«ii 

A. S^U2 1 hClBUfjlZmZtcIt), (V2U+V2 
lh) - ( V 2 1 f + V 2 1 g ) (D&BiXm 11(f) 
<Dmt&<D£*>lCtj:Z> a IDliCC, (V2 1 i +V2 1 1 ) 

- ( v 2 i j + v 2 i k) <D®.mzm 1 1 < e ) ©n® 

©J:^tc^c-S 0 (f ) . (g) ©i^«i£*I-C*-5/c 

Y : /?)i'-y<D®.mtfiiiim j %-c&z> (V2 1 e 

+ V21h+V21 j + V2 1 k) - (V2 1 f+V2 
1 g +V 2 1 i +V2 1 l) ©ig)g«E! 11 (h ) ©H 
«©<fc^{c^^, 0 

[oo52]»i:, *^cd^ 3 mmmmzm 1 2 t^m 
lai sK.m^xwn-$-*>* xnmtmicm&ft^y k 

Jt^«> M 1 ©^i<:*JW?,IHlJftS^3 a 

etc. ^tu^8 a^Tfe^miss ctc-eia-etig*^^ 

/c^©-C&-2>„ 

[ 0 0 5 3 ] m 1 2 5*151^^3 c(DWIt*l,„ 0 
ffftST-3c«> A*t^9©^l4?rjl-5 5?>^^>^ + ;U 
*lS]*iJ:t>'5>>T^rSl©2o©il^g-C-. mM2 3a- 
Migt2 3 d©4-o«:^»|5nr^4 <> SI«2 3 a fcJrO' 
M1UI2 3 d©te^©{AtB£«JS2 3 bfcJ;0'M«2 3 c 
©^T©{4tBBac^7r/2-rtiTt^„ +UX0*f 

- i -xmnyczm 1 2 -c^^^niiaKinsrsti-s 

TiJSCHlJfS^^^iT^xt. ff^2 3 afcJcO'SI 
JS2 3 d^6© + 1 -X^mMtmmz 3 bfcJ^MUS^ 
3c*6©+ 1 ^(5]fr^tC>MOr{itB^7r/2jt*. ft 
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HS2 3 a*JctOW2 3 d^6©- 1 ^I5]Jt^«^2 
3 b*>J;C>'MlsJ{2 3 c^6©- 1 ^@^7feK>Ff L-Tfiffi 
**7t/2ii*i£,> 

C0054] inKf^i/eioi^x*-; h©ie 

I^T. »^ y F2 4a, 2 4b. 24cB. * 

n^n[5isftg^3 c^e©o^. +1^0^, -1 

^Utt/r^ctl^ I. [5]-© 1 ( ^ > F 

^;l/-^) ±Kigg;**i-CC>£o h2 4b. 

2 4cB, ^>> ; i>>'-i'JU^|«]*s<fcO'^v ; rJU^(filCC 
10 *tl/T± 4 5° ©*(^]JC4^>©^^ FD-^Jfo,, 
[0 05 51014 &C##?ffi3§ 8 c ©gftSP £^(±!ll 
8 c±©^^jf<y h©ieg^f 0 ^;j<^2 5a!i 
iWrtfr? 3c*6<D0 ifcfctctB^ U 3ia**SIS * > 5* 
)Vj5[a]$s£ V>T)ljj\a\<D 2 -^©i&ji-C 4 O 
ic#f();*nfc§:ftgP2 6 a -2 6 dtSft^. ft** 
» h 2 5 b BIJftt^F 3 c + 1 iXHJWfcKffiiS 

|fil©2o©it||T , 4o{Ci}-fl|3tl/cS3feSP2 6 e~2 6 
h TStfrr S„ jfcx «i< s» h 2 5 c tt&frte^- 3 c i)\h<D 

20 - 1 aauHfetcffls u 3ew*a*f >^*>^'i-ji/* 

ftfc J;j>'5 ^7 >\>^\5\<D 2 o©jtt^-c 4 oic^SO Stifc 
S:^gB2 6 i -2 6 1 -CS^-r-So ■/ X 5> 6 ±©«7fc 
X# ;> 1- 2 4 a~2 4 c<DM*%>i> ■*>l'jjfa-C 
1S^P>X7©^fflCC«t«3. 3flftWS8c±© 
tIcXtH ^ h 2 5 a~2 5 c OMlt^V'T >Vij^\tt£% J; 

[0 0 5 6] S^gR2 6 a~~2 6 1 ©tii^?:V2 6a- 
V261i«i, 7*-#X|£MiW^JKM?£CC 
iO, (V2 6 a + V2 6 d) - (V 2 6 b +V2 6 
30 c) ©«»*>6»€>tiS. » f^ii^BM©7- 
r> a 7"jl/S(CJ:0 . { (V2 6 a + V2 6 b ) - (V 
2 6c + V26d) } -K {(V26e + V26f + V 
26 i+V26 j) - (V26g+V26h+V26k 
+ 261) } (Kt*S»> ©»**»6»<&*i.S. 7> K 
/Vi\>- ^©lig^ttlfi-^tt (V26e + V26h+V 
26j+V26k) - (V26f+V26g+V26i 
+ V2 6 1 ) ©vH#^6f#64i-S„ »^ii#«V 
26a + V26b + V26 c + V2 6 (KDffiW-frhUh 

40 Bg) „ 

[0 05 7] <r -( 7, 5 6±©*7teX*" 7 h24aih5 
» f 1 1 Ojilim-rinUiW*)? -i Xi>6frt><D0-Xlt> ± 
l^lHlJT^©&+B©^tWS2 1 bCm-?mK)X'&Z>. 
[0058] @ 1 5(C, x^X^6±©^jtXiH-y h 2 
4bif7-^l 1 ©ftg-rtlCcfl^TW X^6A>6© 
0^*. ± 1 ^IHST^©(4ta©aib^-r„ *3feX;l< y 
h24biJ)lf:t-Al 6cKJ:i]MSilS. *t'-A 
16cB. £_hfli]*s J: y«T«*ia±flW*s «fc U^tTflPJec 

50 [005 9]il5 (a)©(l) ftb'-A 1 6 
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7 a±CCM*f3tlTl^„ C©££. 0 

£>'£TffliJ©fifB£- te/4 £T-S<L. + 1 *HI*T7£©£ 
±fflijfc J: £>*:&TffJJ©{itBB - 7C / 4 . *±WJ*i «fc tf£T 
W©t)MfIB-3jc/4£&<5. 015 (a) © (2) "C 
B. Al 6 ciAifiV-Zf 17ai7>K17b© 

a»±«CJHWS*lTt>*. £©£* (1) &C?ftG, +1 

*@*T*©ttffltt */ 2 an. - i ycB*T3fc©tttBtt ?c 

/2jttl. ftoT, 0^©S±WJ45<t^TfPi|©{itfI 

*±ffliJ*sJ;0'&TffliJ©{ifB^:-7c/4i-r-S 10 
£. + 1 *@Jr^ffi±fflfe«tOf«Tfll©tftffiB- 3 tc 
/4, £±»fa<fct>'£TffliJ©fttBB3 7t/4. -1*0 
Jr#©£±«Ma «fc 0*«Tffl"J©fiffi B tt / 4 . tLkffi'Jfc <fc 
CR£T«J©(i*Btt-3r/4itt&. §15 (a) © 
(3) T-B. 7tt*-A 1 6 c*^> F 1 7 b±0CflS*t;* 
ft-CO£„ C©i£ (2) (C*fL. + 1 &EI*T#©tMH 

E*7i:/2an > - i*i5isf*©ta[ffi«3c/2j&t?. 

t, 0*3K©&±ffliJfcJ:a c aTffl'J©l)itB^7r/4, a± 
PJfc «fc e>'£TfM©etl£ - it/ 4 t -r & t . ±1 ;>c@Jf 
j6©S±«*J«fee^&Tffl!l©fiHi«3 3C/4. £±{IJ*Jcfc 20 
a f £T{SJ©fifBB7r/4£&&,, 01 5 (a) © (4) 
r«. tl; t' — A 16c^7>K17bi 1 7 a 

©*ff±iCJHIf3tl-Ck>«. C©t£ (3) t£>tfU + 
1 *@Jf*©*4ffiB */2 »h. - 1 *@*T3l&©ti«B 

jc/2attf. lot, 0^*©s±flfiH8«fcof*rTflB©tfi[ 

Si. + l3?@«T3l£©£J:fl«*5j:y*TIPJ©t4tBtt3c/ 
4 . *±«4B«t !>*2£Tf J©<ifflB - tc/4 . - 1 ycHSf 
*©S±I*5<fctJ t *TiO©I»- 3 7t/4 . *±fflij*i 
<fct££T(ll©t!rfBB3 7r/4i&&. 0CUi2£± 30 

Mis <fc 0'&±ffli]©{£tB©«& £m L/ r t, » -S. 
[0060)015 (b) iCtfk-f . 0 *7fet + 1 ^IhIJt 
7fe©M^-S±fll©^2 7 a . T»J©M«2 7 c . 
OiJOfci - 1 ^BJf*©«a-5±«©IH«2 7b. TP 

<omm2 7 dtc*jws^e««T©<fc ^tci&So 0 1 5 
< a ) © ( 1 ) -cb. o-xitt + 1 -xmnr^tcomnrnt 

3S«&^C\ O^Tfci - 1 y?@«f*©ffitB^«±WJB0 -C 
T^iC «) fS*£c > . TflWB ?r J; "9 5 fc 

«Jgg2 7 a fCfctt-SSSStefSK . f«2 7b {CfcW 40 

zmmz&< . ««2 7 ccc*5w*3fitt«Ks< . m^2 

7 d KfcW5a*KB<£«,». 015 ( a ) © ( 2 ) T*B. 

o ^jfci ± i x®tFtft<D&tmiz±.mimK. %/ 2 -c* 

0. TfSJ^^t<:7c/2r*-5./c&. W7a, ffiifi2 
7 b. ««2 7c. M«2 7 dKteW5«g(Jf H>„ 
015 ( a ) © ( 3 ) r«. 0 *tE£ + 1 -XmVf^c<D{i 
+BM«±fflflB0r- z F^CcJ; TUBttT'T^ 

Btc-CT pK<fc 9Si#>£t,\ TffJBO -CT^KJ: 
SStcSb. WM2 7 aiCfc^-S^gBi®< . SPJic2 7 b 50 
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«C4iW45JU$Bffi< . ffi«2 7c CCteW48SKBfi< . 

»«2 7 dicisvzmmzmi<\ 01 5 <a) © u) 

•CB. 0 30fci ± 1 ^@*f*©tiffll&B±flHB«tCa:/ 
2-e*0. TffliJ4iftK:7E/2r*^>fcfe, II2 7a. 
MlDf 2 7 b . ft«2 7 c . mm2 7 d K*jWS»RB« 

ioo6i]Bi6Kh7? fmrnm. ^> F/y* 
-^©(4!stftttng#{cHtos*«©»»*m-r. mmt 

<?< Ji©!!*^^^ hih^^l l©{4g~rti 
T<fe 0 . ^EPa ~d #0 1 5 © < 1 ) ~ ( 4 ) ©tttfl&tc 

[0 0 6 2 3 «e*©7^s y KilBiB«CC. (V 2 6 a 
+ V26b) - (V26c+V26d) ©ift^BH 1 6 

(a ) ©^©<fc^Ki&5o 0 15 ( b) ©MtS(2 7 a 
B*iiaiS8c©3bfc»2 6 hie. «4t2 7 bBjfctfttfi 
c©§7lcg|52 6 f CC. m&2 7 clZjtikttima c<D 
S7CSP2 6 gic. WM2 7 dUjm&&8 c©S7cgP2 
6 etC^ft-eftjttJfrr-So C©i#. (V26e+V2 
6 f ) - (V26g + V26h) ©Mff^B0 16(b) 
030©J:5K65. |a|1i©#^tc <fc 0 . (V2 6 i + 
V26j) - (V26k + V26 1) ©jftJ&BH 1 6 

<c> ©*«©J;5«:ttS. (b). (c)J;0. (V 
26e + V26f + V26i+V26j) - (V26g 
+ V26h+V2 6 k + V26 1 ) ©«f tti 1 6 

(d) (omMfD&^K.teZ. (a), (d) J:0. 
5» Vmmm ^X'&Z> { (V2 6a+V2 6b) - (V2 
6c+V26d) } -K { (V26e+V26f+V2 
6i+V26j) - (V26g + V26b+V26k + 

V 2 6 1 ) } ©SSBB0 16(e) ©H^© «t ^ {CAj 
•So -75". (V 2 6 e +V 2 6 h) - (V2 6 f +V 2 
6 g ) ©&J&B0 16(f) ©l^«©J; ^K:^c?, 0 Ulil 
©#^{CJ:<3. (V2 6 i +V2 6 1 ) - (V2 6 j + 

V 2 6 k ) ©^B0 16(g) ©^M©J: -5iC%4„ 

( f ) , ( g ) ©^Bj^tB-Cfe-S/c^. 5 > F/^Jb 
-^■©(i^mff^-C-^-S (V26e+V26h+V2 
6j+V26k) - (V26f+V26g+V26i + 

V 2 6 1 ) ©iffiffJB0 16(h) ©3IM©J: ^(C^c^. 
016 ( h ) ©fi^ttH 16 ( e ) © V ? v ^mUffi^ 
{C*tLr{iffiA5 7t/2-rnT*J«j, ft-A16c*sy 

7 a±. 5> Kl 7 biKBgi^tiT 

[0 06 3 ] ^U>X5^7^T^77(fi]CC>'7 F-r-2. 
<t. mkiH^S c±©7feX^ y F 2 5 a^2 5 c 
TJU73^CC->7 F^a„ tIcX^ v F 2 5 a ~ 2 5 c^0 

1 4 V±.fal£tCisy \-L>tct~$Z>t. St1co|52 6 a . 2 
6 b©itJ;t>Btf*. a7tSP2 6c. 2 6d©ai^B«.5 
tctb. ( V 2 6 a + V 2 6 b) - (V 2 6 c +V2 6 
d) ©ig)f5B0 1 6(a) (D£M(DJ: §7fcSP 

2 6 e. 2 6 f ©tti^Bigx. §:OS2 6 g. 2 6 h© 
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BiMmZ-tclb. (V26e + V26f) - (V26g 
+ V26h) (OmZlxm 16(b) <D^m<OX *) ictz ■ 
mmc> (V2 6 i +V2 6 j ) - (V2 6 k + V 
2 6 1) (OmUm 16(c) <D&M<D£ 5 K&S. 

(b), (c)^*), (V 2 6 e +V 2 6 f +V 2 6 i 
+V26j) - (V26g+V26h+V26k+V2 
6 1 ) <D : $LMZm 16(d) <D£M<D<h 5 &C&&„ 

( a ) . ( d ) ©#f IS) U > X~> V V Bf ©ittM5>«|5lf?F 

v^v *mmnn-c$>& { ( v 2 6 a + 

V26b) — (V2 6 c+V2 6 d) } — K { (V26 10 
e+V26f+V26 i+V26j) - (V26g + V 
26h+V26k+V26 1) } ©$J£»0 16(e) 

g#gC2 6e. 2 6 f (OliiMtm^. S*g(52 6 g. 2 
6h©fcB*B«5/c&, (V2 6 e+V2 6 h) - (V 

26f+v26g) <Dmm*m l 6 ( f ) ©H3H©J: 5 

tC&&„ (V2 6 i +V2 6 1 ) - (V 2 6 j 

+ v 2 6 k ) <Dmmm 1 6 ( s ) o^cd i *> 

£„ (f ) . (e) <omMitmn-cs>?>tcft>. 7>f/ 20 

y;l<-X©fiMt&tiJff-Sf-e*-2> (V2 6e+V2 6h + 
V26j+V26k) - (V26f+V26g+V26 
i + V 2 6 1 ) ©i&7F5«:0 16(h) ©^©J: 5Ktt 
-5. 

[0 064] CCt. Xi?6K:<I;S#&&£> ?w 
X 7 6 ±©»fc.X h ©?U^ ^ > ^ x > ^ Jlftfafr 

( b ) . ( c ) (Di&B<Dma& ( a ) (D&Bvmniczi 

L,ra^CCjtfS)#K-rtl-5»„ (a) ©i£jf5£A (sin 
X + C) (C»^U>X->7 hB$©itifcj&#) i^f 30 
i. (b) , (c) ©i&Btt-etl-ettB {- c o s (X 
+ A) +C) . {B (c o s (X-A) +C} (A«ffl 

( d ) ©&«« 

[0065] B {-cos (X + A) +C} + B {co 
s (X-A)+C) = 2B(sinXsinA+C) 

[006 6] (e) ©jffiJBtt 

[0067] A (s inX + C) - 2KB (s inXs 
inA+C) = (A-2KBs inA) s inX + (A 
-2KB) C 40 

[0 06 8] £&&,, ajftU^XA^:? V UXi> v 

(e) (DffitZ&A (1-sinA) sin 
X£#& 0 trttt>%. filled: 9 l-^ -j i>mmm^<r>Wi 
tt#> ( 1 - s i nA) fg^ft-r-S. CtiJcML. 
B^©^2Rj>'^3*JS?f^{C*s^rB. 0 11© 
( b ) . ( c ) ©Stated; O'0 1 6 © ( b ) . ( c ) © 

[0069] CCV. Zt>6frt><D!x.micZm&(D 50 
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»3 ©gaugmcis^Ta. a»©«is{c»i(3 n/cg 

[0 07 0 ] 

[$6"H©a»*] jy±©ct^«c«^§n^t6-r 
a©r. cwci^i, i4fB^K/2-rnfci^s«i^ 

6J&-2>Ih]#t&^-&cJ:<3, #®fr6©lHlfcfe*o;K#. ± 
UXIeI*T3fe© 3 -o<DltK.ftmt 3-o©»3tX 

ummw-cmA s ti ytm? tt^©**** e>© ± 1 &@ 

Wftawiffl^sor. 5>F/^i/-x©{iS$tfi#nij 
© f 5 » zmm^<D*? *m±?z> c £ & njt& 

[@B©1B#)&:ittW] 

[01] *»BJ©^^ ? FKB©ft 1 ||ffiJ£JB©flil&& 

[0 2 ] #IMH©3fr^ KUB©* 1 KESfiJBJRtcffl^S 
@«Ttt*©¥iifBlt?*4. 

[S3] *«W©*^ » Fiia©« 1 H«ljeffiK:jBW& 

f^i'io*^^? h©ffia*^-ra-t?*s. 
*«as©a*aJ4*i*ai«±©5ifc^^"-» ^©seM*^ 

[0 5 ] 0 5 ( a ) «. m 1 jDSfi^SSr© h 5 ^©fi 
Ifn«:{$^f-<Xi'*6O0M. ± 1 ^El*f3fe©fif 
tB©^{t?r^L., 05 (b) «. flllUJW&JBKCirtta 

[0 6] ( a ) - ( f ) tt. *^BJ©^ » F^g©0 

^©eaittUfli#K:sit>s««©ift»«:^ria-c*s. 

[0 7] *««W©*^» KSS©S2»«i«cil^ 
^^©^PffiS-C* a. 

[0 8] *«W©*-^5» F«S©m2^ff^c*sW-5 
r-Y X?±.<DM3cX# v h©IEM?r^T0-C*^„ 
[0 9] *ISW©*^i» Ki6a©»2Sltt»SS«:45WS 

[0 1 0 ] 0 1 0 < a ) «. m2mmmm.-ccD 

OfiSfh CCflJ 5 7 4 X ? *5 h<D 0 ± 1 ^Hlff * 

©14t@©^[b?:^U. 010 (b) «, &2£f&J&tt(C 

[011] ( a ) - ( h ) «. ^a^©*^ » F3$S© 
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-■^©ffiBttiH^KiJiitossaflDiftjei^-ria-c* 

[012] *»9I©#^» F$£g©fS3ilS67&S§K:JBi> 
[0 1 3 ] $*3H©3fc^* FHg©3B3JIS6^S§K:*Jtt 

**** X2±©m3fcx#9 h©fi«*7n'fia'T?*<&. 

[014] **MWMfc^? F$tB©lff3?gJ&ftB(<:fett 

^tir*^ 10 
[0 1 5 ] 0 1 5 ( a ) ® 3 rnmmmx'<D y^ -)*? 

©titfl©£ffc*^U 015 (b) tt. SI3£gUftttCC 

[0 1 6 3 ( a ) ~ ( h ) it. *mm<Dit^ ■> h~mm<o 
-^©eiB«iaffi-^tcMt>s«r«©aia^*^-ria-c* 

[017] fi«©^ 9 K«B©fllJSR*^-ria-C*4. 
[018] fi£*©#^ „ K«gCCffll^Is]JftS^F©¥ffi 20 

0-e*-s>„ 

[019] fie*©*"* ? FfigiC&WSfw X1-±©I 

[020] mtetftr* y F«»K*5W43e«ttia©a* 
[02 1 ] 02 1 (a) «. gesfcfiair© h 7 ?*©<aa 

©^{tSriSU 02 1 (b) tt. S^WCfctt*^./ X 
*±r©J63teXsJ<» 

[0 2 2 ] 02 1 ( a ) tt. fi£*tfijT-© h 5 9 ^©{ig* 30 
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-rmcm ^ r •< ^ 4> *> e © o . ±i ^@*T3fe©{4ffl 

©^{b£mU 02 1 (b) tt. fikfcflilKteWSfw X 

^±-c©<t!»©^x v h . 

[023] ( a ) ~ ( e ) tt. fi£*©^ 9 F^gKfc 

[^©^] 

1 ^ftu-if (jfeiH) 

2 :n'jx-£u>x 

3a. 3b. 3c, 3d 0^*8^- 

4 t-AX7''J^ 

5 *t&U>X 

6 t^X* (jfelE^i*) 

7 S^b>X 

8a. 8b. 8c. 8d ^ffigl 
9 A«# 

10a, 10b, 1 8 a ~ 1 8 c , 23a-23d fR 
® 

11 1-7^ 

12a~12c. 19a~19c, 24a~24c * 
ftX* 9 h 

13a~13c. 20a-20c, 25a~25c % 
X*9 h 

14a-14h, 21a~211. 26a-26 I 9 

15a, 15b, 22a~-22d, 27a~27d M 
i£ 

16a, 16b, 16c, 16d. 16e ?tb'-A 
1 7 a X" 

17b 5 > F 
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